We show that there exists a regular E-J generalized Hausdorff matrix which has no zero elements on the main diagonal and which is not of type M and establish several other related theorems.
Introduction
The convergence domain of an infinite matrix A a nk n, k 0, 1, . . . will be denoted by A and is defined by A : {x {x n } | A n x ∈ c}, where c denotes the space of convergence sequences and A n x : ∞ k 0 a nk x k . If for two matrices A and B, we have the relation A ⊂ B , we say that B is not weaker than A. The necessary and sufficient conditions of Silverman and Toeplitz for a matrix to be conservative some authors use the word convergence-preserving instead of conservative are as lim n → ∞ a nk a k exists for each k, lim n → ∞ ∞ k 0 a nk t exists, follows: Matrices of type M were first introduced by Mazur 1 and named by Hill 2 . Hill 2 developed several sufficient conditions for a Hausdorff matrix to be of Type M. He showed that there exists a regular Hausdorff matrix which has a zero on the main diagonal, not of type M. He also posed the following question: does there exist a regular Hausdorff matrix which has no zero elements on the main diagonal and which is not of type M? Rhoades 3 answered the above question in the affirmative and established several other related theorems. In this paper, we answer the above question for E-J generalized Hausdorff matrices.
We use the words finite sequence to describe a sequence which is containing only a finite number of nonzero terms. It is clear that a triangular matrix which is not a normal cannot be of type M, since a finite sequence can be found satisfying 1.1 . Also, if a matrix is a normal, there can be no finite sequence as a solution of 1.1 . All diagonal matrices with nonzero diagonal elements are of type M.
Hausdorff matrices were shown by Hurwitz and Silverman 4 to be the class of triangular matrices that commute with C, the Cesáro matrix of order one. Hausdorff 5 reexamined this class, in the process of solving the moment problem over a finite interval, and developed many of the properties of the matrices that now bear his name.
Several generalizations of Hausdorff matrices have been made. In this paper we will be concerned with the generalized Hausdorff matrices as defined independently by Endl 6, 7 and Jakimovski 8 . A generalized Hausdorff matrix H α is a lower triangular infinite matrix with entries
where α is real number, μ n is a real sequence, and Δ is forward difference operator defined by Δμ k μ k − μ k 1 , Δ n 1 μ k Δ Δ n μ k . We will consider here only nonnegative α. For α 0 one obtains an ordinary Hausdorff matrix. The purpose of this paper is to show that there exists a regular E-J generalized Hausdorff matrix which has no zero elements on the main diagonal and which is not of type M and establish several other related theorems.
The following is a consequence of 10, Theorem 3.2.1 d .
Theorem 1.1 see 10 . If A is a normal, conservative and coregular, then A is of type M if and only if c A .
The following is a consequence of 11, Theorem 1 a and c . 
Then the corresponding regular E-J generalized Hausdorff matrix is not of type M.
Proof. If a is a positive integer, then H α μ is not of type M as remarked above, since it has a zero on its diagonal.
Assume a is not a positive integer. From 12 , the convergence domains for E-J generalized Hausdorff matrices with moment generating sequence as defined above are H α μ c ⊕ x α , where
Since 
